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Program book for the 10th International Symposium on Antarctic Earth Sciences; August 26-31, 2007; Santa Barbara, California, USA

1.P1.D-3: IGY to IPY, the U.S. Antarctic oversnow and airborne geophysical-glaciological research program
from 1957 to 1964 from the view of a young graduate student
John C. Behrendt, INSTAAR, University of Colorado, Boulder, CO 80309-0450

When 12 countries established scientific stations in Antarctica for the 1957-58 (IGY), the Cold War was at its height, seven
countries had made claims in Antarctica, and the Antarctic Treaty was in the future. The only major field project of the U.S. IGY
Antarctic program was series of oversnow traverses, starting in 1957, making seismic reflection ice soundings (and other
geophysical measurements) and glaciological studies. The U.S.S.R. and France made similar traverses coordinated through the
IGY. Although geology and topographic mapping were not part of the IGY program because of the claims issue and the possibility
of mineral resources, the oversnow traverse parties did geologic work, during which unknown mountains were discovered. The
oversnow traverses continued through 1966 and resulted in an excellent first approximation of the snow surface elevation, ice
thickness and bed topography of Antarctica, as well as the mean annual temperature of that era and snow accumulation.

1.P1.D-4: Glacial and permafrost exploration in the Dry Valleys during the 1957/58 IGY: The personal records
of Troy L. Péwé
Brian F. Gootee, School of Geographical Sciences, Arizona State University, P.O. Box 870104, Tempe, AZ 85287

The Dry Valleys of Antarctica were studied in detail for the first time by Troy L. Péwé (Glaciologist – University of Alaska)
during the 1957-1958 summer field season of the International Geophysical Year (IGY). The goals of that expedition were to
characterize the geomorphology and glacial history of the Dry Valleys and Ross Sea Region. Glacier movement and deposits, lake
sediments, permafrost, and weathering features were studied and recorded. From this research, a unique and impressive collection
of photographs, movies, rock and soil samples, and additional Antarctic archives remain in the personal collection of Troy L. Péwé
(1918 to 1999). Péwé also reoccupied 20 photographic stations set up by Griffith T. Taylor in 1911, and included an additional 42
photographic stations in 1957. These archives are a unique historical record for assessing recent glacial and geomorphic change,
future scientific investigations, and education during and following the International Polar Year (IPY).

1.P1.D-5: The ANDRILL ARISE educational outreach program: Educators immersed in science research in
Antarctica
Elizabeth A. Trummel1 and LuAnn Dahlman2, (1)School District #47, 7513 Inverway, Crystal Lake, IL 60014, (2)Center for Science Teaching
and Learning at TERC, 8527 E Mallory St, Mesa, AZ 85207

This paper highlights the educational outreach activities of the ANDRILL Research Immersion for Science Educators
(ARISE) Program. ARISE is a critical component for dissemination of information on the ANDRILL Program. ARISE
participants share the scientific process, on-going Antarctic research, geoscience content, and educational materials which help
teachers, students, informal education, and the general public focus on the International Polar Year. Six science educators
representing the four countries (the United States, New Zealand, Italy, and Germany) participating in the ANDRILL McMurdo
Sound Project, were involved in ARISE during the 2006-2007 Antarctic field season. Working alongside scientists in Crary Lab at
McMurdo Station, Antarctica, they participated in the research and shared their experiences with a range of audiences across the
globe. That sharing is far from over! Each ARISE educator has developed a comprehensive outreach plan to bring curriculum
materials, educational presentations/programs, and the International Polar Year to people around the world.

1.P2.A: Antarctica, the southern ocean, and climate evolution: Insights from drilling, coring,
and geophysical surveys ORAL
1.P2.A-1: The diatom record of the ANDRILL – McMurdo Ice Shelf project drillcore
Reed Scherer1, Diane Winter2, Charlotte Sjunneskog3 and Paola Maffioli4, (1)Department of Geology and Environmental Geosciences,
Northern Illinois University, DeKalb, IL 60115, (2)University of Nebraska - Lincoln, Department of Geosciences, Lincoln, NE 68588,
(3)Department of Geology and Geophysics, Louisiana State University, Baton Rouge, LA 70803, (4)Department of Geological Sciences and
Geotechnologies, University of Milano-Bicocca, Milan, Italy

The inaugural drilling season of ANDRILL, recovered a 1,285 m core, AND-1B, with ~99% recovery. The core contains a
superb record of Antarctic continental shelf sediments, providing an unparalleled record of climate change through a critical
interval in Earth history. The upper c. 600m of core, reflecting Pliocene and early Pleistocene deposition, is composed of
alternating glacial diamictites and diatomites, with episodic volcanic facies. The diatomites document extended periods of open
marine conditions with reduced ice, in an area currently covered by a thick ice shelf. The diatomites reflect high biosiliceous
productivity, and most reflect warmer than present conditions with variable sea ice and ice rafting. Many likely represent an
absence of a large ice shelf, whereas diamictites reflect glacial advances. Analysis of the diatom assemblages will result in a new
biostratigraphic zonation and high resolution paleoenvironmental reconstructions.
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1.P2.A-2: Preliminary 40Ar/39Ar results from the AND-1B core
Jake I. Ross, William C. McIntosh and Nelia W. Dunbar, Department of Earth and Environmental Sciences, New Mexico Tech, 801 Leroy Pl,
Socorro, NM 87801

Preliminary 40Ar/39Ar dating of 13 volcanic samples from four stratigraphic intervals within the AND-1B core
provide key age constraints for the development of an accurate age-model. To date seven analyses have yielded
statistically robust and stratigraphically meaningful ages. The four different stratigraphic intervals represented
by the seven successfully dated samples are: 1) 85.53-85.85 mbsf felsic tephra (1.014±0.004 Ma), 2) ~112-145 mbsf
basaltic tephra (1.65±0.05 to 1.67±0.05 Ma), 3) 646.30-649.34 mbsf basaltic lava flow (6.48±0.13 Ma), and 4) ~1280
mbsf volcanic clasts (maximum depositional age 13.57±0.13 Ma).

1.P2.A-3: Preliminary chronostratigraphy for the upper 700 m (upper Miocene–Pleistocene) of the AND-1B
drillcore recovered from beneath the McMurdo Ice Shelf, Antarctica
Gary S. Wilson1, Richard H. Levy2, Greg Browne3, Fabio Florindo4, Stuart A. Henrys3, Ian Graham3, William C. McIntosh5, R. M.
McKay6, T. R. Naish6, Christian Ohneiser1, Ross D. Powell7, Jake I. Ross5, Leonardo Sagnotti4, Reed Scherer7, Charlotte Sjunneskog8, C.
Percy Strong3, Marco Taviani9 and Diane Winter10, (1)Department of Geology, University of Otago, PO Box 56, Dunedin, New Zealand,
(2)ANDRILL Science Management Office, University of Nebraska - Lincoln, 126 Bessey Hall, Lincoln, NE 68588-0341, (3)GNS Science, 1
Fairway Drive, Avalon, Lower Hutt, New Zealand, (4)Istituto Nazionale di Geofisica e Vulcanologia, Via di Vigna Murata, 605, Rome, I-00143,
Italy, (5)Department of Earth and Environmental Sciences, New Mexico Tech, 801 Leroy Pl, Socorro, NM 87801, (6)Antarctic Research Centre,
Victoria University of Wellington, Wellington, New Zealand, (7)Department of Geology and Environmental Geosciences, Northern Illinois
University, DeKalb, IL 60115, (8)Department of Geology and Geophysics, Louisiana State University, Baton Rouge, LA 70803, (9)ISMARCNR, Via Gobetti 101, Bologna, Italy, (10)University of Nebraska - Lincoln, Department of Geosciences, Lincoln, NE 68588

Chronostratigraphic data available for the preliminary age model for the upper 700 m for the AND-1B drill core include
diatom biostratigraphy, magnetostratigraphy, 40Ar/39Ar ages, 87Sr/86Sr ages and surfaces of erosion identified from physical
appearance in the drill core. The age data allow a relatively well-constrained age model to be constructed. ~70% of the AND-1B
magnetic polarity stratigraphy can be correlated with the Geomagnetic Polarity Time Scale (GPTS). Unique correlation is not
possible in several coarse diamictite intervals with closely spaced glacial surfaces of erosion and sparse microflora. However, the
age model indicates relatively rapid (up to 1m / k.y.) accumulation punctuated by several half to million year hiatuses representing
more than half of the last 7 m.y. in the drillcore. The mid-late Pleistocene is represented by superimposed diamictite units separated
from late Pliocene alternating diamictites / diatomites by a ~ 1 m.y. hiatus.

1.P2.A-4: Future geological drilling in Antarctica – a discussion paper on ANDRILL and beyond
Peter Barrett1, P.N. Webb2, Dieter Futterer3, Claudio Ghezzo4, M. R. A Thomson5, A. R. Pyne1 and F. Rack6, (1) Antarctic Research
Centre, Victoria University of Wellington, Wellington, New Zealand, (2)The Ohio State University, (3)Alfred Wegener Institute, (4)Dipartimento
di Scienze della Terrra, Università di Siena, Via Laterina, 8, Siena, 53100, Italy, (5)Stone House, Thornton Rust, (6)ANDRILL Science
Management Office

Geological drilling technology developed over the last quarter century has provided access to critical knowledge on the
climatic and tectonic history of the Victoria Land margin of Antarctica, giving us a new understanding of the history and behaviour
of the Antarctic ice sheet in this region over the last 34 million years. The challenge now is to develop a framework within the
Antarctic science and logistics communities and other relevant groups for further projects to extend this technology to other areas
both around the Antarctic margin and into the interior. This paper reviews some of the issues and offers a way forward.

1.P2.B: Subglacial lake environments ORAL
1.P2.B-1: Modelling tracer dispersion in subglacial Lake Vostok, Antarctica
Malte Thoma1, Klaus Grosfeld2 and Christoph Mayer1, (1)Bayerische Akademie der Wissenschaften, Alfons-Goppel Str. 11, Munich, 80539,
Germany, (2)Alfred Wegener Institute for Polar and Marine Research, Bussestr. 24, Bremerhaven, 27570, Germany

Lake Vostok, isolated from direct exchange with the atmosphere by about 4 km of ice for millions of years, provides a unique
environment. This inaccessibility raises the importance of numerical models to investigate the physical conditions within the lake.
Using a three dimensional numerical model and the best available geometry, we analyse the baroclinic flow and the tracer
dispersion within the lake. From our model experiments we find a different representation of the flow regime in the northern and
southern basins of Lake Vostok, closely correlated to bedrock topography, ice draft, and the melting/freezing pattern. The time
needed for tracers to dissipate across the whole lake is strongly dependent on the location where they are released and amounts
from years to decades.
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